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(54) METHOD FOR OBTAINING REPRODUCTIVE CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
obtaining reproductive cells, intended for detecting the 
differentiation of reproductive cells from ES cells, sorting 
and purifying the reproductive cells thus differentiated 
under culture, and realizing a spermatogenesis from the 
reproductive cells derived from the ES cells. 
SOLUTION: This method for obtaining reproductive cells 
is characterized by comprising the following process: an 

* 

ES cell strain transferred with a marker gene so as to be 
put under the control of expressing Vasa gene or a 
homologous gene thereof is cultured in the presence of a 
reproductive cell differentiation promotive factor and the 
cells having the ability to differentiate reproductive cells 
are sorted with the expression of a marker gene as the 
indicator. 
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[ B*f 1 ] vasdSgi 1 * fc It*©** P ?fifr?^ 
3&©M8rF J: 5 tc* - ft - a A 1/ fe 

[ ii*3f 2 ) ESM&lftc ftW & -7 - ft -fie-i 1 ^, 
gfp, bfb, yfp, fc^ltlaczSg^ "C*£B:*W 1 (C 

iaft©£awis©i>tf§*ri. 

J§f*-s« A* & . SfcfcW 1 S fc t* 2 fc !2^*H»^ 
•C* lH^i 1 6 3 <D Wirt* 1 WteiBft<04»1ffl|g 

^*«Al/feffl»<t, \tea»fe : F*tett*«S>**pyjfi 
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*©Wt*fc 

[8*9 1 2 3 Sfcfcs i oxii 1 1 fcBKCKfrSfeKi J: 

[8*311 3 3 VasdSgi^ fe It* ©* * a ^ilg^ 
|feS©*l»T£ B^ft* «fc 5 K -7 - to -M&rS-Z SBA 1/ 
fcE5«l§^tc<t*a<5T-€:«7^-&C £tcj: »f#6ft& 

*i& & waft* EsMjatfei u tm *t Mm i *» 6 1 © 
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[ b#v 1 4 ) mm 1 3 £iaK©«G«ifc k-m 

• 1**flR*-C\ B#VlOSfcltl IKKSg©^©^ 

# _ » # 

— f-i* -'*nr 

[8*>f i s 3 tpm l 4 ©•#&{<: * »j r?§ s ft&jg 

[8*f[ 1 6 3 st*3f 10, II Xtt 1 4 ccKtt©* 
[B*5 1 7 3 VtaaBGCTft felt*©** U 

mm^mri'c m->n& & $ cc ^ $a ^ 

[8*5 1 8 3 Vtedffi**fcli*©**o ^Sg^ 
lfe9©#J»T<c ^: 5 oc - * -ige^ 1 ^ WA 0 
feESJBia*fe* . 4S»J8»f tefiH-T- i^R«?g©»iSE 

lift tux. ^MmM^m^mr w^. 

[ 8*3f 1 9 3 VasmSEi 1 ^ fc 1** ©* •€ D ^iii^f 
lfeW©tU8PT<c B*>*l^ «fc 5 - * -iSe-^^ « A 1/ 

30 [ 0 0 0 I ] 

i&mvm? *»«it. 4awig©sai* 

It. Vasdief $ fe It*©** d ^Sg^3I©i]^T 
J: * te^ - ^7 - xlg-^&^A 1/ fe ESttlia^ 

l i) o 0 2 ] 

40 f^AMIC^if^Klcit, RBtB 
^©^^©^^ASgT^ffiP^.^©^ 

^**e*8**tt«jfw© 5 »«*>f$i{ffiia©* # ftift 

aAift?T(r»4. *fe. cn&fl!>*ttlt, SCESSfflK 

t% *fc, aia. &m$ftx\>>&(^mi®&fc£&* 

d - >tttt©ff ^tcBB l/C 4> , ft«W6l»©M«ffiiiS 
ltft«t#r^*CiJ^6. C©IBHEttii»t:3i*C4* 

so , c*ftt*ra , c*A a 
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[ o o o 3 ] ^mwimm^vbzfej-m 

■cffifott, * co ^£ i i i* ®££Btc ft tc -? rsjasft 

[ 0 0 0 4 ] 

iftffMiatfftifl K&a«BBi«gStC7v^ *», BP fe««HR« 

^**SwT^»<bofc4staii!a«:^Ml«i/r. Eswa 
#k ^ r i±. £ ft £ r— S9cc^3atuga©iagg(* & 

ftaoinrc* * c ^ . » 6«6«fefii«iJg^ 

[0 00 6] 

tl'C cfc-? T«3 ft «S»3 - 5 0 SfiOSC 

hOuouse vasa horolaci}fl>|fc3I < Fuiuwara et al , , IW 40 
S. 91. 12258-322S2. 1994; Tovoofca %i al,. Mech, D2 
v,„ 93. 2000) ^rlacZ^D'CFf^e^-?-^ 

~itfi&J&WC cfc *C pjftf C blC J: ■? T fetiffiti 

1 0 0 0 7 ] *«fi*&O^B«MPFAK:j: 0 , tgf/3* 

neti c Protei n-4)* JBW" £ MS & ESlfllia £ U - JgSTS' 

&iiH$cc j: -?t . ±ia^4^iaa^^i^l*c^3 50 
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fsia «msmm (caw s n & c 4 i^c 0 mmmrn 
mm (fac5) *B^*c4Kj:^i:'7-*--»ttwa4 
L/T »8U $ nfcsawiai* . §s^io, 5-13 , 50 a mm. 

1 0 0 0 8 ] C ©E^JiaA^ttttSS^iESftJs^^ 

[ 0 0 0 9 ] c ft ±a©-jifl>ftffi^«e 
c <b ft < . mv>xmmm^w0.ic E«a**^.ts 

T-* 4RtifcttfS*8fir » 4 C 1 438*1-4. 

fffflt»*»t£:*jfflr'*4<: 44^i/c^4 0 
ft*> ©snatcs^^ rs* u & fc<o*c*4o 

^f6ft4t/T4*ttia»ikr64WT$wia4^iR-s'4 

C4=g:4$ac4r4 % ±MR^K*#ibMIA8 
»*l/<tt, ESSBIiai*tc*A , ?4-9'-*-jli2i L t*, CF 

Matt?**. B*l/<(*. »ffc«iSBHFt*»iP4-c* 

to oil] *^0«2«3M(c<t:tiif, ^siwia^ 

4 j: 5 cc ^ - « hset t « a 0 fe Estna^ t * mm 

10 0 12] *«W«>»3fflW»«:J:h» % VasasieT- 

cc ■? - *7 -ise^^A u "cEsSBia^ einttMRoffiSE 

«€:SRT4C4&ft«fc4"r4, ^fflia^ftfil®^ 
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10 o\3] $mvm<Dimi>c£fti& *gmo>n 

[o 014] *^owd<offlOttc&ti\& it&moym 

*ES«JI»(*i bTJS^T. 1 (MHtcMi 

Kfssn&«i2«iai4si»jiafi«:fflc-T: % #s»3© 

<ow> Qo>mmz ctw*, #ssb©»8 ©astir* * jse 

[0016] #£W©» 1 Oooffiteta^: cfc4Tt*, #«WK> 
fr & 3?Ji» 8 ©fi$reab £ »*©Btf8#S:fc: J: 0 f# 'f>U 

[ 0 0 17] *WHO»r 1 1 ©SWlfc <fc*tt& VasaSC 

srFr«ss t/ . * ~£g?©^#M& $ nr t * h 

1 0 018] $&n<B* 1 SCOtMKJAK VasanSe 

[ o 019] #^©m 1 3(^>astwc^n(*, vasaKe 
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B^mmm $nx\*>z mn^im tux. item 

[0 02 0] 

n^co^fbftikstr&tctt. EstuKttfiflittr. &ffc 
lo «a. ±mm^m^uic\mmwAmmu^nmx' 

M$>tbfofj:l,>£ £. { Fuiiwara ex al,. 1994; Toyooka e 
x: 20CO) iPh. ^§mX'ktVas<mm^tc\t^(D 

cttutca fiu Eswia«)^«SfiT«fiit§n^asi 

[ 0 0 2 1 ] £ OS^iCttcFPfeJrcXlaczagT-^tB 
30 11©}^^ oc J: ^ 'CMvMlfiT'JfeK: knocK-mdf A) O tcts 
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[ 0 0 2 2] Rfc, J: 0 » < o4»«B*««1"^fc 

40 mm mmrimm) &bwmm®&%\tmmm& 

h ■? * x jgtfrd* h , ffi^JI-JSa® ccf^T* BkflPtiSfg^ © 

aM^jp^HB(MdM * ^> fc ?e>*t c i s n 

(Larson al , . Genes «De*/, f 13, 424-436. 199 

feme W4laf^asit^^^ 

^sae^Abfeaw^wMiia^flii/, cti^E^ 

lat ft»cc-il& UfcitWWiERatW-? irtS 
50 [ 0 0 2 3 ] 3 £IC, S«TtC»ffcL.^»WBt*ttia 
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EStHSSItLIF (Leukemia InhibitorY Factor) MfpC 
Wf**, UF#ff ftTCtti* tfttMST?" & 4 4 & 

c;©E5«Bifac!3in vitro %man<>x. *asai»R 
-^p ^iSe^^irfeffl-r^^x^Aoc:^ 20 

mKOWMTlC Rfrft 4 «fc 5 cc -7 - * -iS£^& 3?A 
h> Vasrifi&F- 4 fc it * P ^ag^WBUja^jS 

*©«A«*9. VasriSg-t-g fc P y&feFf 30 

free: $ ^ ccGF^i4aaj§^f« i/ , wifi©tt-is 

acZ*^-*^«fei L 4l/T:«7vbfe» < &4>. Mv'h£3|£ 40 

It. LIFffaET(l03 unu5/ml)T'i l fi6^#LW^& (B 
3H* 4ff «lMMB|bWEtfS *i4 > ft: Shi*, LI 

{ MmaMHtttb t * ) «: tS*ai S It4 C * C 4 * 6 , 

[ 0 0 2 5 ] "CM 5 Vasa&gi 1 £ fc 1 1* <£* -fc 

a ^aef 4 tt . »£<./< &€3Lg$0 ( H* It. t •? so 
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A, bK tW, ? * Wasaftfi 

e^tt&tpTA D , H£tf. (Koniva et al,, D 

ev, Biol,, 152, 354-363 r 1994) , h »J (Tsuneka 
wa et al,, Dmloppern, 127, 274Q-275Q, 2000) , *tr 
j (Yoon et al,, D^/elopw^nt. 124. 315 

7-3165, 1999) «C8BH8tva'4. 
[0028] #WB»X l «5^-*r-aeT-4tt. %Q> 

©Sait#CCW*$<aT. WAW, GFP t BF8, YFp, * 

*<r»t*i«czSg : Fw4 , ^*tf&n'&. *fc, -^-fc-iS 
{^F^A^-S^O^i^-te ^ IRES ( Intern 

al riboscme entry site; Jackson. R,J., et al. . Tre 
ncfe Biochsn 5d, f 15(12), 477-483. 1950) 

[ 0 0 2 7] VasaSe¥-*fcli*«E>**a ^iigi 1 ^! 

ut bx\t % < 1 ) vasaae-^sfett-eiD^^ct ^jge 
^ * - 3? hpt* k: ^ -a e**g*^p - 

ans^asArsw^ectt. ^se-t-^vasaag^xit 

«^SS47'wnJft^r^T^c4*> i c*^ 0 mhir&ii 
&kbX\t y !BHattA*flB^*C 4 J:ia<^> 
M 2 CC'StiX"'-?- ^7 r SE^tWAT ^*&t i. vasa® 
(5i L 5itt«C-<?>**P ySg-^^P^-^-jfeiSSgii 

fc^-^-se^^AatsitftocMHsn^vs s 

fe. WA^^i^-niftK^irofig^A^ffl^r 

?f^C4^-C#-S 0 ch^©^fe % v-^HSg^-C- 
(?) 5 ' iJtC U fc lRE5@3^Ji: 0 tt & {^1^ ^ h <rf| 

^4 Atltt A'C «A* ^> C 4##S b C 

[ 0 0283 *&mxm^zzmmw<Dm%\t%imm 

it, ■? a i2«6j*if A*Ei4«iai*te «t: c n 

lC&%?&mr<zm®fa, b hESMBHw (Thomson e 
t al,, Science, 2S2, 1145-1147. 1995) WWCffetl 

[ 0 0 2 9] 2, Vasagg^t^W^pya&^jfe 
0 R* ^n^fl^^rfeffiT « C 4 OC J: 0 9Mfta! £?f ^ 

c4#T?»4 # n-*o!>fett4i4, ao'affl»^i?i^it 

*ha«M*^aa&*ttftji^^c43ftsr**. ^ 



& 4 Sv *^>E^Jg^ftCCfe^T»ffc»«Stlfe1a 
O/QFffllt&fr Har* V - £ - ( f«S> J; a 9£E 
tSS?«T^ 0 lac?/ >E3flB®5aSBtMt*2 

4*»*>, *^R&tew^3i$Biai?^4ci^fi^5 
na, b»ic. ^^M^m9iJj|^oct3/^#^ 10 

Mccea. 

[ 0 0 3 0 ] 3, &^c£&*mffl&Q>&\mm>M: 
ffc*j:o««w«t:fiJi*a^<>*itt3nap tf*rtr- 

tt. B&£6, 0*- 6, 50 @M fcl * TBl*ftffiiirt>*> x try 

C4*%*sn*c^a„ ^ct^fiWBtei/T. 7.50 

BK<£B(**fft!l^*ttlti U , TOMS g tf SttT'SHS* 
f^SSj»JIS4 / * * 4 >E5fflJ2&*SS£l,rtB»«* 

«*siia*igfi*?T-7fc»i«, ■e©*fe6Hi«rsia@ 

#$WM£$I^ 4 £ 

SWiifcte. in vitix*S»fb^4#rtraca4: 30 

5a«ss»f b^ttt je (./ < o xva c 4 
T'&a 0 

[o 03U «&, Kff <io. sb sb> &mm\*mm 

^B6W#^»(U**^ ^ ^GHIRttB? 4 3 ft & bm 

fc« £<£B^4-~fcll5ffl§4CFP/ 9 & 4 >EStB»&l;i»£ 

mtmn&&m*ws$fttCo ft**. tfjwaw; t/c?i 40 

*&»3ifc4*B£3ft, E5tll»^<DBfI# (5BM) <D 
i8&©6-10ftCC^ra o *fc. CCE>3BBC[>FACSnni 

*) . Vasidf 67- 1 tc P ?&fi&4>M®tMl 

Tfc H^na J: 5 k - * »a u fcEssusifc 
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§er a c 4 cc £ 0 , - * -*(g-? pH4«Bia<?>»f k»« 
^{Eitr- * a c 4**<w» „ t Ca 
[0032] ttc, &wmwtiBawf-\t % Ztxlk^ 

iSg^&a&A U fcESttJg* WWW a C 4 CC J: 0 fj&fc $ 

nac4*s»*u*c4tw6*Kua^&. aSAfass 

e^^I-S-aaiilSrfetiac^ft a iorab ->-c <> J; 

csan ex a1, f Cell, 75 ? 997-1006, 1993) sWff* U<J1 

1/ fc 4> cd*b ^ % c 4 *sr- * a 0 
[0033] ffii>jsna^n*-*-4i/rtt. 

^wa»f fc*iB«*a©te+9fts««§iia «fc ^ ft 
«i©as ft*& *s t j a c tifiv % a . c v> j: ^ «: i/ x 

a 0 MAictt. *»«B8a»ft^B7»A«BBS«)^i* 
S*c^a 0 

[ 0 0 3 4] ±!3l/fc&ififflg0>in vlTrodffcRVftfr 
tp ^fi6T«9Mfll^M«tt«K:Ta c 4*c J: -7 T 

teoae^aff^iifeusfcEsaiswc^i^ffiCE^ 

4 . Vasa* •€ p ^*e?«Sia^-c *atCiS??|i^ 
bK ^*^®&©iSai8E5*Bl»c^^i: 

*>aflA*pJte4*^sna. 

[ 0 0 3 5 ] 4, In YixrQ&itUtcVas&tt&tcltt 



■7 x mi? &C£&v*Z>> *<WI#W*T^© w» 

. ft£fftjR £ 0 fc*T?tfcB (DWMMftt&«« 
«J:0, ±ia3T'Mfl,fc£^fig£igiH'> f#6#ifc 

fc. 

[ 0 03 6] * fc, mmbt&mmmv&mt. %gm 
ztimmn€mz&m&mf& £ n * j: 5 ft ««£-c 20 

k B&jitEtt4si«63fc©«wa£i/'Ctt 1 sagas**© 

(^Hashimoto N, ex: al, ? J,D?p,Zoo"l 253, 61-70. IS 30 

as^fflranw t>fc*n, EswaA^^snuscct: o « 
«>«i i *K»'r*c£3flfS'c#&. mmmv>nm\&® 

lit*) *J , lB*m*aWB A? ftSftttft < SfcTiW 

ftfc «ffi* -s c t? » . JhfiG> J: 5 £ u r Kff 0 fc tt 

te^C^fWWfSttCC^^Ctt, KimuraY, ex 

a**,. Development, 121. 2397-2405, 1995fcEtt0ttfr£fc 
CC cK & C £ ifiX? <s *&o 

[ o 037] 5. ^mmimmm+vztv-^ 
yum 

&®m%&^wn0>&&Tvmmb . -jse 

4««BJ|g»f b^SMH-^CDA * y - ~ > MO' 50 



411820 02-6 5 26 1 
7 l' - ft £ > ft tl&, X ^ ij - r. > ^cr.$^fe 

^tesisss^Hj&ft < ^ ^ ^ y -ft£'^t^> 
xtm&L<xhn> a *fc. ttJgififfltt«>J:^ft»^«j 

[ o 0 3 8] 5. «e^^a^iaRyag : i i gft 

ft*EMg^*4S[liffl|g»*fc^B^<Di*fiT'C^SF 

I/. T-^-iie^^^||££U^aW^ftfe 

ji til»jg(o»ff *i*cc t pg^ -2> 0 Estng^cc« -& 

Mfe ^: cx i ? ^ f >gpfl>.fe«*fl3aftff * * ^ ^ ^ >fi?fi 

£^C*4o 

[0.03 9 ] 5*^i^F©*A*ft«*B«i:K*S*i-r, 
»S(CHg5»«;R» Sfti^cfc^CC^SA^C £#H* L/ 

[ o o 4 o ] ? r i^t^^M 

JiODSiltiTtCg^vn^ J: 5 - fj - m(Z=£& l 4 A U tc 
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IMHWMUfe. X^ISfr &'60>M 

tat hm— vMWfo^L&& ±icmmi>x ^ < 

i*. wftmsmiwrn {sr»*ju j e» a£**js«ja^ 
aftwtcsa^i-^, *^?8iicn6©*fc«©*tciffi 

[ 0 0 4 1 ] 

[**3S«] Steffi 1 : y » .-f >E^BffoP8t:ft 
229/svi»«S©^ 0 * *V A ? ^ ? ? y L*fcM 

i,2 w?c[>xbai-xhoroBr Jt^ -en-en3 IBfc J: Z>'5 Mltofl 
rsi^^>+>^»«il/-Ciest/, HI!91tft££3trW 30 

neo i'> WffiffiET- ) SfelilRES-WP+pCK-ns 

-?tc, wi^14<EE5$Ja£p--*> (fei:<-4ooHs> ^ 

fe. 0,7 kh Hindlll-Xbal tecfcD'^S kb EccRI-Pstl 40 

g#t * *neh 3 *ff fc J: 5 tMPItttiL ftttttf & 
7* p - ^ i istefrV >W?\ MWc t?l * , iRES-lacZ 

!S«.l*EStffllSi?P->«:JSffll/feo {S^nftlESWiB* d 

[ 0 0 4 2] gjgg|2 :K41^g.^gfetf^^tMl§g> 

frj k £ B^ftaattwisa: cp&agK <*: & & f t»jg<pfe 

E5fflSa*fe^SK:tt, E14TG2S!ffllSt*Kig» [ 

(CI asoDv;) *f - (^EM; =3 ft) f 10%^ SO 
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h y "5 AC+VrjEji), 107 umts/wl Leukemia Inhi 
bitory Facxor(LIF; ^Vaft), 10"' TO 2->^^7> 
x»^-A] Sffl^-C, aHttt-tf^f>a- h«SS«rlk 

[ 0 0 4 3] BtMSflj^ttESWtl^ltf M/kRl«) 

mMmrvtimb, inas << yvmrnms^ x- 

ft. *»0feBlE?ft (lV<^^JUA7^rb K. o,235 
yjUf^TJl^t K / PBS) r-5»ffli|**tTt-, *^ 
OfcPBSrC3@S6»*?f-?fcfg, X-qal&fig (5Cbnq,^l X 
-cm! . M KiFe(CN)»3ttQ 5*> KiFe(CK)* » 

laczBttlBliatttStc:aBSn& 0 
[ 0 0 4 4] W4^r^$lj^^^^^ ^tffllS^ file 

tfeK cfc 0 iS^i 1 ^, * * t ^ ^>fiHttOC J: -Siggi|&?f 

1 0 0 4 8 3 HMj ; FAcs^Bccj:^wiiag>j>ftT<f:& 

K =6 SS ft CABMEN +10% FC5 *tci0*/m1 UTtiXOKfi 

cfc -i^fcl/, F.ACS < FAC5tarPLU5. 0*^ * h 

> * r> ^ *>v>> iffii^rBllia^SSifeJ:^^*?* 
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rConson>30£|®l L,tc, ]&zmm^(»M%i(DmM£ 
lacZ S&^BS^ ( Xrpaqene green C12FDC lacZ ftg 
h; Secular Probest!) tfflfr*, 8818* 

&c i B<0B8HRff (CJ: 7'C. fc**io\»WMi#H 

testes nfc. ccvme>ntcm&ftm\z, wrv&m 

[0 0 4 6] gl^4 : fta^fl^ftWfefetC«l:^a 
facs*c J: &31$J &?t -7 fcffl§8l*4%> * ? at ;Ur t 

>^$t [0,33 BSA (Bovin 5erw Albumen, 5iqma)/PBS- 

t] icxy'vv*>y%&&i7vtd& <m*s. 60^) . 1 

Slf^IqG (Eio-Radtt) £ 30#KIS&!tS fco PQSXm 
$5»bfc« % ft(*RtiSI*BaP/NBflSa (APMKKlt) fit 
feEftCDAB&ejft [0.05$ S^'-cHeHrino-bsnncHne, 0,0 
K MEOe/PBS] (HRP8»*i<*:> Sffil-fc^jS*^ 
tCcfcoT&ffiU »Ati«DEi*lTt (CUmdler) *S<r» 

mmBmcnt^i^mm$j:u\^Btc^^. mm 

»!B«±i:»l4Sf6*inU (B4&MS) % m vitro? 
KMAAURB6 l/'CJMfrS'* HBMIHBti& C £ 

WE 

12 . 50 SK0BB& UMB £ £ft O . MBtK § 

h« . 12 . 50 s can ^m^tm^mmm^ im?*. 

^SUIAdlEfl^ftHiB (ftrfMB) *g£U I Ejfi 

«ft*t * - k ■? $ AvtiSimsKTtz ®m u x$nm » 

«&H*aifflia«>4ff*is«tg«>r (t**c* *; , iskjia 
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©SM^rt awe besa&mbk * 6MiH^ft#sH& $ 
xmk?z>*mwm£, <p&< tt>m%mmm^& 

£ttt*r>Xfc**VMtS1t&CtifiV8&Ct1fi# 
[0 04 8] 

ttESMH«B^Adi&7<iJftA«r£i»&ur«»D. 

mmm^mi^mmwi^m^ t><Dx& « , 
^ 0 ^©BRffcia^fkftabtrjie^Battt 

[0049] B« t *ftBKJ:ntf. *»(M*MBcctt 

ifea*-r % ^ftufctatMBtcftpw^i'S'^'?^^ 

<t*'C»&SfiMia5&^8B6bfco Ktt#f 
(E5) niacin yitraft«ll(t«fiatCfe<r»r^a[MB^fl k 

[ 0 0 5 0 ] 1 - *f5^«IJ6^»tt©fe«>ESfflB*» 

<#14i3!fe*»Mlia3feis^cr5$^S&*'C**p 
[ 0 05 1 1 2. 8C3fe. EStOH« A* Ufefie^SS^tt 

40 * ftttwofpiai -e ntcjs < E^ia**-^ r d Bttcorp 
ttin vnrto9ft*tc* EsSfflia^fesawiasasj 

r-^ ^ Pftfljifi 4 c i * , jfc-?EsMii8& 

■**CftB3H» KWA^ft 4 c t tmiSiM t ft * • 
flWC tt, £»MB5fcS^©##jy3diaSfitC«T L T ^ 
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[ 0 0 5 2] 3 . ±m<0 C 4 It, E5MB4*-? 9 XfeW 
tc& ho 

[ 0 0 5 3] 4. l $ftH0£ff&ff$T?ft&1n vitro 
[BECPBMUtBHl] 

[Hi] MvhSeT-SW&pJiSfbT -Sfci«>. tip]S5&& 
ftfptt: J: -7 r l aczfc J: O'CFRSE-i 1 * ^ * » <f > i, fees 

&9!«nacZ ( £ > #417} *» AEXCFP ( £ o - > # 3 
[192] B2tt. ffi1i#S^0CJ:^>^^Wg^a^ 

GPP/ * > >ESSSia**6ffi 
L/'C«W^?i^, «S»0. 2, 3, 50aOD»«4 
GFfiftS! <l»/h£«> »l§CDttPa*t8» t/feo 3 

[ B 3 ] B 3 fi* . BR«MMBJa5i3B«S4 4 30 

FACSiiSUtc J: ftBH&oM" f * - I- ScmMf^Xr* 

feo E5Sffll§^P->4«HcKU*^l/T:SgSwL/fc 

tttagxcfti,. smlHliasMB&OK^tt, fcnr* 

1 0M©««r'^cccFi¥Sf4l|fflB©|lI31^iia$n, -e 
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GFPdxfrMg^D r*«a«aB«)tB3aita6ti<c^ 
r> • a&K. *(orefeaiSB»iii*H«FAC5^s«cf&» 

[@4] H4i*. facsni # s n tcmmmmo>^m 

M a «-aas#te Haw ^cFP(fcivh>#fewwB«:)»« 
i/fcssm^m-r . ^t* i/fcffiEfMBK: pate* , 

fe. M^9IMB0!>ndltO.^0.S6$CA^fc o ±f§6Uc 

It. ?8R*i^c*BB*^w*i(*. Kto©s4S#, fcocxJ 

^rsja^^Sr*^. BSisnfcK^wffflBiic 

bfc«S*&2> ba~)i>tms.£L<X*UXl>&. co> 

it. tmsamosmm&fcb. (&> 

[B5] Bscs. fcvh^iWBCD4i*».ijite j: -5 r 1 1; 

cZ/ y * *{ >ESA3fc»B4l2,50gl&!StE^5S«*«© 

vmwmit. m<Dwmm^mmux^ta,± 

[ @ 6 ] n 6 » . *fS8 4 fa£*s©tk tsf^m^saa t? 
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